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Editorial 
This special issue devoted to Algebraic and Logic Programming contains six papers 
that are extended versions of submissions to the Second International Conference on 
Algebraic and Logic Programming, held in Nancy (France) on October 1-3, 1990. 
Following the intention of the first symposium, in Gaussig (Germany) in November 
1988, this conference aims at strengthening the connections between algebraic ap- 
proaches and logic programming. 
Logic programming has been very successful during the last decades, especially with 
the emergence of constraint logic programming languages, such as Prolog III, CHIP, 
CLP(X). Constraints provide more expressive power, increase efficiency, and open 
a large field of research. The constraint logic programming paradigm, parameterized 
by the domain of interest, is now extended to concurrent logic programming. A lot of 
work is still devoted to the search for an appropriate notion of negation, both at 
semantical and operational levels. Fold and unfold techniques are proposed for 
program transformation and especially to eliminate negation. 
On the other hand, concepts like functions, equality theory and modularity are 
particularly well-handled in an algebraic framework and in functional languages. 
Rewriting techniques appear as an appropriate tool for dealing with algebraic struc- 
tures. Common foundations for combining the advantages from logic and from 
functional programming are developed, and some descriptions of the already existing 
systems or languages integrating these two styles of programming can be found in the 
proceedings of the conference. Most of them use rewriting and narrowing, and for 
Babel, K-Leaf or ALF, for instance, abstract machines are designed. 
Stimulated by problems of knowledge representation or language understanding, 
logical foundations are extended to various logics, in order to get more and more 
expressive power. Order-sorted logic, higher-order logic, modal and multimodal logic 
are some examples of main interest. 
In this special issue, we have selected several theoretical results that appeared to us 
as original and leading to promising developments. In this way, we also intend to 
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point out some major research trends in the fields of algebraic techniques and logic 
programming. 
Phan Minh Dung’s contribution is “On the relations between stable and well- 
founded semantics of logic programs”. He defines a notion of strong completion of 
a program that generalizes Clark’s completion, and can be interpreted either in 
a two-valued or in a three-valued logic. In the first case, strong completion specifies 
stable semantics, and in the second case, well-founded semantics. The author argues 
that the two concepts of stability and well-foundedness are basically related, and 
sufficient conditions may be added to guarantee equivalence between the two seman- 
tics, strictness being one of them, as well as a new concept of stratification. This paper 
is concerned with the pure logical approach, and its specific interest lies in the 
relationship between the two most successful approaches to the semantics of negation 
in logic programming. 
In “Transforming normal logic programs to constraint logic programs”, 
K. Kanchanasut and P. Stuckey propose a technique to transform a normal logic 
program (where negative litterals may appear in the body of any clause) into a definite 
clause program with equality and disequality constraints. This transformation works 
in two phases: a bottom-up computation on positive atoms, followed by an expansion 
of negative atoms. The second step can be viewed as compiling the steps of construc- 
tive negation into a definite clause program. This approach provides a sound and 
complete query-answering system with respect to the well-founded semantics of 
a class of programs characterized here. 
In “Equivalence-preserving first-order unfold/fold transformation systems”, T. Sato 
addresses the problem of deductive synthesis of definite clause programs from arbi- 
trary first-order specifications. He derives an executable definite clause program from 
a first-order specification using transformation systems based on the operations of 
unfolding, folding and replacement. These transformation systems are parameterized 
by an arbitrary algebraic structure to define the primitive predicates. In particular, it 
may be,any first-order theory and this generality is expected to expand the field of 
fold/unfold transformations. The author proves that the transformation preserves 
logical consequences in the sense of three-valued logic and illustrates the application 
of his technique to negation elimination. 
In “Unfolding and fixpoint semantics of concurrent constraint logic programs”, 
M. Gabbrielli and G. Levi propose a semantics for a family of concurrent constraint 
logic languages. The authors are concerned with the problem of modeling successes, 
deadlocks, nontermination and finite failures in reactive systems (i.e. systems whose 
computational aim is to establish a permanent interaction with the external environ- 
ment). The proposed semantics is obtained as the limit of a clause unfolding process. 
A fixpoint semantics is also defined with an immediate consequence operator and 
proved equivalent to the previous one. This approach addresses a quite interesting 
integration of concurrent logic programming with constraint logic programming. 
Termination proof methods are essential for a great variety of verification methods, 
for instance, equational and inductive proofs based on term-rewriting systems, or for 
narrowing-based evaluation of rewrite programs. In his contribution, D. Hofbauer 
states: “Termination proofs by multiset path orderings imply primitive recursive 
derivation lengths”. In other words, he shows that rewrite systems whose termination 
is provable using the multiset path ordering generate derivations whose lengths are 
primitive recursively bounded. The importance of such a result lies in the effect of 
being able to classify termination orderings and to investigate the power (as well as the 
limitations) of different deduction methods if a certain ordering is used. This is of great 
interest for languages whose evaluation process uses rewriting. 
In “Multimodal logic programming using equational and order-sorted logic”, 
F. Debart, P. Enjalbert and M. Lescot show how to extend logic programming to 
multi-modal logic with dependencies between the different modalities. They use 
a satisfiability-preserving translation of modal logic into path logic, an order-sorted 
predicate logic where subsort relations express the dependencies. In interpretations, 
relational structures are replaced by algebraic ones and basic relational properties are 
mirrored by equational constraints on the set of operators. SLD E-resolution with an 
order-sorted unification algorithm is used as deduction mechanism. This paper 
illustrates the application of logic and algebraic techniques to the field of knowledge 
representation. 
We sincerely thank all the referees who participated in the selection and the 
improvement of these papers. We hope that this choice of papers will provide the 
researchers from the fields of algebraic techniques and logic programming with 
information about current developments in these domains and will contribute to 
make progress on an interesting cross-fertilization of these areas. 
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